The first integron-borne metallo-␤-lactamase gene was isolated in Hungary. The bla VIM-4 gene is located on a class 1 integron that also carries a novel bla OXA -like gene. The integron is harbored by a serotype O12 Pseudomonas aeruginosa strain and shows high structural similarity to integrons isolated in Greece and Poland.
Acquired metallo-␤-lactamases (MBLs) are mostly encoded by integron-borne genes and confer resistance against all ␤-lactams except for the monobactams. VIM-type MBLs were reported from several European countries and also from countries outside Europe such as Korea and the United States (10, 20) . An outbreak involving 47 VIM-producing Pseudomonas aeruginosa isolates was reported from the University Hospital of Thessaly, Greece, in 2001 to 2002, where the bla VIM-4 gene had originally been identified (14, 15) .
During this study 226 carbapenem-resistant P. aeruginosa isolates from Hungary were screened for MBL production by phenotypic tests. The isolates were obtained from clinical microbiology laboratories between January 2001 and September 2003. P. aeruginosa strains PA396 and PA450 were isolates from the intensive care unit of the Central Military Hospital in Budapest. Strain PA396 was isolated in August 2002 from the urine of a Greek citizen polytraumatic patient 2 days before his death. The patient died due to multiorganic failure as part of a severe septic shock. The antibiotic treatment of the patient included piperacillin-tazobactam, meropenem, vancomycin, and amikacin. According to the anamnesis, the patient's previous clinical history included tonsillectomy and appendectomy. Strain PA450 was isolated in September 2002 from the urine of a Hungarian citizen polytraumatic patient 1 day before his death. The applied antibiotic therapy included cefuroxime, imipenem-cilastatin, and vancomycin.
MICs were determined by the agar dilution method for ␤-lactam antibiotics (9) and by the Etest (AB Biodisk, Solna, Sweden) for other antibiotics. To detect MBL production, the MBL Etest and the Imipenem-EDTA disk method (22) were used.
For the detection of bla VIM genes and class 1 integrons by PCR we used the primers listed in Table 1 . PCR products were sequenced using an ABI PRISM 310 genetic analyzer. Pulsedfield gel electrophoresis was performed as described previously (12) with modifications. Plasmid content analysis was carried out as described previously (2, 5) and by the use of a QIAprep Spin Miniprep kit (QIAGEN, Hilden, Germany). Conjugation experiments were performed on Mueller-Hinton agar plates with the Escherichia coli J5-3 Rif r and P. aeruginosa PAO4089Rp (7) strains as recipients, mating plates were incubated at 37°C for 14 h, and transconjugants were selected on Mueller-Hinton agar plates containing 300 and 100 g of rifampin/ml, respectively, and 32 g of cefotaxime/ml.
Only two isolates, PA396 and PA450, were positive by the phenotypic tests. They had a 7-mm increase in the diameter of the inhibitory zone by the IPM-EDTA disk method, and imipenem and imipenem-EDTA MICs for these isolates were 32/1.5 and 256/8, respectively, by the MBL Etest. Antibiotic susceptibility values are shown in Table 2 . Both strains agglutinated with the monovalent O12 serum (Bio-Rad, Marnes-laCoquette, France).
No plasmid DNA was detected in PA396 and PA450, and experiments to transfer resistance from these strains into E. coli J5-3 Rif r and PAO4089Rp did not result in transconjugants under the experimental conditions applied. PCR using integron primers amplified an approximately 3-kb-long product for both strains. The variable region of the integron harbored by PA396 was sequenced. PCR mapping and partial sequencing revealed that PA450 carries an integron with the same structure as that from PA396. A bla OXA -like gene with a N73I amino acid substitution compared to OXA-10 in its deduced amino acid sequence occupies the first position. It is followed by an aacA4 gene and an unusual 
bla cassette that contains a 170-bp duplicated region ( Fig.  1 and 2 ). The integron from PA396 was searched against the GenBank database. Class 1 integrons with the highest scores with accession numbers AJ585042 (11) and AY152821 (18), isolated in Warsaw, Poland, and Heraklion, Greece, respectively, were retrieved. These two integrons together with the integron from PA396 share common structural features that distinguish them from all other bla VIM-1 -or bla VIM-4 -carrying class 1 integrons published in GenBank at the time of submission of the manuscript. First, the bla VIM cassette is left upstream of the 3Ј conserved sequence. Second, an identical direct repeat of 170 bp containing the partial VIM coding sequence and the reverse core site (1L) is present in their bla VIM cassettes (Fig. 2) . These observations suggest that these three integrons share a common phylogeny. The duplication was probably mediated by the IntI1 integrase, as this 170-bp region is bordered by a pentanucleotide (GATCT) that corresponds to the secondary site of the integrase (3), and the 1L site. These sites were previously reported to be involved in integrase-mediated recombinations (13, 19) .
Strain PA396 was isolated from a Greek citizen who stayed in Hungary only temporarily as a tourist. Strain PA450, isolated a month later at same intensive care unit, had a pulsedfield gel electrophoresis profile identical to that of PA396. Their profile was clearly different from those of non-VIMproducing imipenem-resistant P. aeruginosa strains from the same hospital isolated between January 2002 and April 2003 (results not shown). A VIM-4-producing P. aeruginosa strain was also isolated in Sweden from a Greek citizen in 2001, the same year when VIM-4 was first isolated in Greece (4). These observations in agreement with previous studies (1, 21) raise the possibility that VIM-producing P. aeruginosa strains may be carried by the patients for a sufficiently prolonged period of time to promote their dissemination between different countries. The common structural features of the integron from strain PA396 and AY152821 are in accordance with this hypothesis. It would be valuable to test experimentally whether this hypothesis can be applied to strain PA396 by comparing it with VIM-producing strains from Greece and Sweden (4) by genetic typing methods.
With the recent detection of VIM-producing strains in several Eastern-European countries (11, 17) , the repeated appearance of MBL-producing clinical isolates can be anticipated in Hungary. A regular screening and monitoring system should be set up to prevent the wider spread of these resistance determinants in the country.
Nucleotide sequence accession number. The nucleotide sequence of the variable region of the integron from PA396 was deposited in GenBank under accession number AY509609. 
